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AERONUTRONIC DIVISION

LUNAR SETSMOMETEZR CAPSULE SUBSYSTEM FOR RANGEK

1. SUMMARY 13977

Aeronutronic Division of Ford Motor Company, under 8 JP! sub-
contract, has developed a complete lunar capsule subsystem for Rangers
3, 4, and 5. Capsules have been supplied for Rangers 3 and 4 on schedule
and with no significant deviations from specifications.

The major effort during the June - July reporting period has
been directed toward the fabrication and assembly of Ranger 5 flight
hardware. The major engineering programs for modification of capsule
¢lectronics have been completed, and the resulting parts have been tested
satisfactorily. 1In all cases the design objectives were achieved. This
modification effort included significant changes in the capsule trans-
mitter, sequence timer, and squib awitch assembly.

Major changes in the ancillary equipment are confined to the
power and sequencing assembly und external wiring. The wiring changes
have been completed and satisfactorily tested; the test model of the new
power and sequencing unit is being readied for test.

Preparations for the AMR operations are underway. All field
procedures have been revicewed and modified au required by system changes
or experience from the Ranger 4 lsunch. The specific field crew has been
selected, and respongibilities have been assigned. Shipping schedules
for field support equipmert and flight hardware have been established and
coordinated with JPL field operations schedules.
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2. ENGINEERING AND TEST EFFORT

a. Survival Sphere

(1) Capsule Transmitter

Two Ranger 5 flight transmittere which {ncorporate redesign
aress presented on pages £ and 3 of the Thircteenth Bimonthiy Technical
Report, A Lunar Seismometer Capsule Subsystem for Ranger, Publication No.
U-1743, have been fabricated and tested.

The new layout of critical bypass elements in the buffer amplifinr
and power amplifier circuits has minimized ground loop problems which had
previously caused difficulty with tuning end stable adjustment of modula-
tion index.

Addition of @ trimpot to adjust the 560-cycle subcarrier input
amplitude to the phase modulator has decreased modulation index adjustment
time. Previously this adjustment was made by selecting values of a capaci-
tive divider; the limitation imposed by standard cepacitor value restricted
the accuracy of adjustment and required much longer adjustment time.

!l JFD glass and quartz dielertric trimmer capacitors have been
replaced with Johanson cevamic body air-dielectric units. The Q of the
Johanson capacitors iz from 3 to 4 times that of the glaas dielectric units,
resulting in less cir u.it loss and a noticeable increase in efficiency.
Because the body of these units is made of alumina, they are much more
rugged than the trimmer capacitors which were previously used. Extensive
shock testing produced no measurable capacity change or momentary shorting
at impact. Thaese three electrical changes have resulted in a much more
stable and reproducib'e transmitter with increased impact resistance.
Numerous other mechanical design changes,such as bushing cable routing
holes in the chassis, re-layout of the VCO post-amplifier and improvement
of cavity and ca&vity feed design,provide a more relisble unit while decreas-
ing overall assembly time. A photograph of the new VCO post-ampli{fier
board {s shown in Pigure 1. The new printed circuit boerd replaces the
wired terminal board used in previous tranamitteis. The new derign results
in an 1mproved circuit layout and facilitates the fabrication of the
asgembly.
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(2) Sequence Tiner

The sequencs timer has beer redesigned using welded circuit
packaging techniques to maiutain the high component pack.ng density require-
ments, while at the same t.ue not compromising the reproducibility, quality
assurance, and operaticnal reliability requirements of the flight hardware.
Conversion to this welded module approach has eliminated the severe fabrica-
tion problems present in the previous high density soidered assembly, such
as soldering within 1/32 of an irch of component bodies, sharp bending of
component leaas, teflon irsulation cold f.ow conditions, and severe limit-
ations on th2 gquality control of the unit.

The sequence timer w-.sed module is rather unique in that the
large number of circuit interconrections required has resulted in a multi-
layer module. 1Tt i{s a cordwood package with five layers of welded inter-
connections separated by (.007-in.mylar wafers. The appropriate interconnec-
cion layout hus been photo-reproduced on each wafer and these serve as
guides for assembly and inspection, in addition to insulating the individ-
ual layers. The welded assembly is subsequentlv encapsulated with a semi-
rigid epoxy system. Electrical outputs are provided by standard terminals
mounted on an epoxy fiberglass header board. Lead outputs from the circuit
module are welded to these terminals. The terminals provide a convenient
means fcs external connection to the timer without presenting any possibility
of damaging the encapsulated timer assembly.

Complete specifications covering design, fabrication, and quality
assurance of welded circuit modules for the lunar capsulr development pro-
gram have been generated. 1In conjunction with these, detailed assembly
procedures, equipment and process control procedures, and in-process inspec-
tion records are followeu during the fabrication of each module assembly.

Two design proof test (DPT) units of the new sequence timer have been
fabricated and type tested. These units were entirely successful. Flight
parts 1l and 12 are also c-mplete through acceptance test.

The redesign of the sequence timer has produced ar assembly of
greatly improved quality and also has increased significantly the reproduci-
bility of the unit. Approximately one-half the number of fabrication hours
required lc build the previous design are necessary to build the redesigned
sequence timer,

Photographs showing the sequence timer during various stages ot
fahriLation ave included with this report. Figure 2 shows the assembly
with the couponencts in place between the mylar wafers. There are 114

8
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components in this module. Figure 3 shows the assembly after completion
cf the welding. A completed assembly is shown in Figure 4. The module
shown in this figure is ready [ r encapsulation.

(3) Sauib Switch Assembly

The redesign of the squib switch assembiy has been complieted.
Two design proof test models were fabricated and tested. The results of
the tests were satisfactory for both units.

The new design incorporates Atlas aquib switches which have a
higher nc-fire current and may be heat-stevilized.

A photograph of a partially completed squib switch assembiy is
shown in Figure 5, and a completed as:embly iz shown in Figure 6. The
new design uses printed circuit boards rather than the point-co-point wired
terminal boarc which was previously used. This has minimized the wiring
complexity and results in simplification cf the assembly procedure.

{4) RFI lnvestigation

The RF1 investigation has been terminated, and a complete
report (ADF Publication No. SCPS-30, dated July 12, 1962) has been published
by Aeronutronic. Additional work has been done at JPL on the transmitter
removed from Capsule 10, the original Ranger 3 flight unit. Results of
this study are included in a JPL memo ERG No. 134.

Results from all of these tests point to the desirability of
having a suitable high sensitivity (-140 dbn) rceceiver available when tuning
lunar capsule transmitters to minimize the possibility of delivering a unit
with excessive §90.040-mc output.

Present plans call for a compatibility check cn the JPL PTM of
all flight transmitters before sphere buildup.

(5) Component Qualification

Components to be used in Ranger 5 capsules are being qualified
according to Aeronutronic Specification 806202 and 806203.

Approximately 75 percenz of all c rmponents have been lct qualiiied
and it is expected that lot qualification will be completed by August 24,1962.

19



WELDED MODULE ASSY.
SEQUENCE TIMER
8031144, S/N-FPI| '

X
B

s1llp

FIGURT 3., SEQUENCE TIMER ASSEMBLY PRIOR TO POTTING

1



FIGURE 4.

WELDED MODULE ASSY,
SEQUENCE TIMER
GOSII4A, 8/N-FPII

an JE TR gy

Uyion A

g

e

. .. -

SCQUENCE TIMER FINAL ASSEMBLY

12

-8-



P/N 806496 N/C

SQUIB SWITCH ASSY.

FP#9

{IN PROCESS)

1201

s
N

S

U"IT BOARD SQUIBR

v
.

PRINTED CIRC

FIGURE 5.



~10~

SQUIB SWITCH ASSEMBLY

FIGURE



Tord/ftorGmpany,

AEROMUTRONIC DIVISION

To date only one lot hag failed to qualify. These were Texas
Instruments' 1%0-ufd tantalum capacitors from ti.e Ranger ) and & residuals.
The symptom of feilure was a marked increased in dc leakage current after
shock test. U. §$. Semcor's 180-ufd cepacitors are now being used and
hseve survived all qualification tests.

A file of 1ot qualification data {5 heing maintained by engineer~
ing. This includes test data charts, photographs of accelerometer g-levels
as traced on an oscilloscope, and special test procedures.

Qualified compon-uts are being marked and stored in the bond stock
room aes qualified lots.

(6) Sphere 13 Test

The Sphere 15 thermal tests were started on June 29, 1962,
and completed on July 24, 1962, The primary test objective was to deter-
mine {f adequate thernal protection is afforded by the thermal valve and
insulation under aimulated lunar vacuum and thermal environment. The
transmitter was operated continuously and monitored periodically to deter-
mine operational characteristics in the lunar environment.

The sphere was constructed with instrumentation leads penet~ating
the limiter for external mor ‘toring and control as follows:

(e) Actuation of the timer by cohnecting leads
across the 25-g switch &nd monitoring the
occurrence of the event

(b) Monitoring of battery voltsge

(c) Monitoring of inner sphere tempersture

(d) Monitoring of transmitter power and
tranamitter carrier fregquency

The instrumentation set-up is shown in Figure 7.

The test wag conducted in the Aeronut:onic Vecuum Chamber Facility
shown {n Figure 8. The chamber contained & c pper thermal jacket which
wap cooled by liquid nitrogen and heated by circulating heated water. The
jacket was maintained at +200°F during the hot cycle (lunar day) and -280°F
during the cold cycle (lunar night).
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The test was started in a manner to simulate a lunar landing on
the dark side of the moon. The sphere was held under vacuum for 60 Lir at
ambient temperature. Tha -old wall was turned on 45 wminutes prior to
penetrator timer start, and at the time of penetrator firing was at tempera-
tures of ~250°F. The cold cycle was contlinued until the internal tempera-
ture reached 32°F. At this time .he liquid nitrogen flow was stopped, and
the lackers were couverted te a het cvcle.

During tte ocld cycle the equilibrium heat loss rate through the
insulat on and associated conductances was 7.7 w at 1 to 3 = chamber pressure.
A correcti a for chamber pressure predicts a heat loss rate of approximately
4 4 for a lunar night landing without impact degradatiocn of che insulation.
The analogous corrected heat loegs rate predicted for the lunar day is
slight'y in excess of 2 w. A cold test performed subsequent to the ramoval
of all boll-cif and flntation fluid contamination indicates that an add:-
tional 50-percent reduvction in night heat loss rates can be gained by
landing ané initiating operatior during the lunar day. A comprehensive
report interpreling there results in terms of pavload performance on the
luna~ surface is in progress.

The Sphera 15 was installed in the vacuum chamber and measurements
of transmitter output powcr, frejuency, etc., were .xade. The results of
these checks and deta from acceptance tests is shown in Table 1.

TABLE 1
SPHERE 15 TEST DATA

Acceptance Test Data
Car- .¢r frequency (at 70°F) 960.154020 mc

Carcvier power 52.5 mw

Pre-thermal 1.st Data

Carrier frequency 960.157390 mnc

Caxrier power 76.8 db above 1l uv/me
VCO freguenuy 560 cps

9-v battery 9.4907

6-v battery 6.299

Post-thermal Test Data

Carrier frequency 960.154020
Cerrier power 52.5 aw
9-v battery * 8,240
6-v battery * 2.182

Y
*At time of first indicacion of battery Anure
-



Sord ot Gompany,

AERONUTRCNIL DIVISION

A transmitter carrier signal level change was noted at the time
of penetrator firing and during a period when ice formed on the sphere ard
instrumentation wiring. Except for these instances, the signal level
remained at essentially the level observed at the start of the test until
the temperature of the inner sphere reached -36°F at which time the 6-v
battery voltage dropped to 2 v.

Battery voltage levels changed less than 0.3v until battexy
failure occurred. The temperature of the payload was recorded as -36°F
at the time zn abnormally low battery voltage was noted.

During the test no abnormal variations in transmifter operation
cr in battery voltages were observed until failure of the battery occurred.
A trupture of the battery case was found at the time the inner sphere was
opened for removal of the transmitter.

(7) DPT-6
The Ranger 5 lunar capsuie assembly incorporated changes
which require design prcof test requalification. The design proof test
program was conducted for both internal and external components. The hard-
ware which was qualified included the transmitter, sequence timer, squib
switch assembly within the capsule, and the externsl wiring and altimeter
structure external to the capsule.

The DPT-I transmitter, DPT-I sequence timer, and DPT-I sjuib
switch assembly werc impact teated on the Hyge sled in the component fix-
ture. Tne shock pulse was 3000 g for 4 msec. The post-impact evaluatien
indizated completely satisfactory operation of all components. On the
basis of the sled tust performance, the fabrication of the DPT-6 sphere
commenced.

The DPT-6 spnere was built containing the DPT-2 sequence timer,
the DPT-2 squib switch assembly, and the DPT-I transmitter. The sphere con-
tained an active battery, complete antenns system, and fuses to simulate
loadings of missing components as required to allow performance checkout of
the redesigned components. The payload wa: floated and placed in a flight-
type impact limiter.

The initisl test was design procf tesc vibration. The sphere
was vibrated as a component in three planes in test setup as shown in
Figures 9 and 10 to component proof test levels. The redesigned components
were unaffected by vibration; however, a caging foot failure occurred.
Post-mortem analysis revealed that the caging foct had retracted; there
was ne structural failure. The retaining disk which is held by friction

19
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had twisted.thereby releasing the caging foot. This faiiure had never
occurred before and is apparently due to i~creased vibration levels. With
the symmetrical vent installation, peak g levels on the sphere had reached
10 g. 1In previous configuration tests, the peak g leveals on the sphere
w:re below 6 g. Qualificetion of the gaging foot was accomplished at the
lower levels. As a result of this failure, the symmetrical vent mounting
oprackets nave been redesigned to reduce their stiffness and consequently
ts reduce the vibration amplification to the sphere to the original levels.
Tests are being condulted to corfirm the reduced levels.

After the vibration test, the lunar sphere was subjected to
simulated lunar impact in the Hyge machine. The lunar sphere was impacted
at a velocity of 200 ft/sec. The impact test fixture was placed at 45 deg
to the path of travel and provided an initial bounce impact and a rebound
90-deg impact. The transmitter output wag received on the Empire Devices
Spectrum Analyzer and recorded on the CEC Oscillograph. Transmitter output
stopped instantaneously upon impact. Post-mortem of the transmitter revealed
intermittent contact of one of the ground straps clamped under & capscitor.
The gr-und strap 18 made of soft metal, and apparestly the impact caused
enough distortion to r.iieve the attaching pressure. As a result of this
test, the grounding method was changed ts include a8 sflver-filled epoxy
connection between the capaci.or, ground strap, and transmitter housing.
This silver-filled epoxy is covered by potting witn hard epoxy to prevent
shifeing during impact. Subsequent sled tests have indicsted the suitability
of this change.

In additicn to the intermittent ground, it was determined that
none of the flat dipped capa-izors had come unbonded, although electricsl
continuity was not interrupted. As a result, howvever, additicnal exisnsive
changes in bonding procedures sre being made, and 2 rumber of additional
sled tests are programmed. Results thns far indicate complete and con-
sistent impact survivsl.

Post-morzem checks of the squib switch and seqguence timer showed
no change in performance due to impsct. Whan the sequence wss fnitiatzd,
all Junctions were performed within I sec of the scheduled time, well with-
in the specification limits.

b. Ancillary Equipment
(1) Power and Sequencing Assembly

The redesign of the power and sequencing sssembly has been
completed and a design proof model is currently being fabricsted. The
design changes which were {ncorporated in this unit wers described in the

1992
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Thirteenth Bimorthly Technical Progrese Peport, Development of a Lunar
Se{smometer Capsule Subsystem for Ranger, Publication No. U-1743. An
additional change which was not described is the replacement of the acceler-
ation switch and its associated srming timer with a pressure switch which
will automatically arm the power and sequencing assenbly at an altitude of
25,000 ft. All tests which were performed o the new switch indicate that
improved rveiiability of the power and sequencing assembly arming system
will be obtained with this switch renlacement.

Design procf tests on this assembly will be completed during the
month of August 1962.

(2) External Wiring

The redesign effort for the external wiring was largely
completed in June. Hardwa~e for design proof testing was then febricated.
This hardware was reviewed at a Design Engineering Inspection on July 16,
and then te2ted in accordance with Design Proof Test Plan B-24. The test
setup is shown in Pigure il. All of the externa! wiring passed the test
successfully. Fabrication of the Ranger 5 flight hardware was then begun.

The redesign of the sxternal wiring resulted in a number of changes
which should increase the reiiability of the lunar capsule subsystem. All
areas which had been troublesome during fabrication, testing, or final
checkout were improved. Msjor emphasis was placed on simpiifying the hard-
ware and reducing the number of solder comnections. The msjor design
improvements are as follows:

(a) Llover Clamp Lontsct Jumpers {See Figure 12)
Made adjustadle for better sligrment

Made removabie as an assembly without
removing clamp

Pingers bifurcated for redundant contact
areas

(b) Juaction Box (See Figure 13)
Eliminsted hest-affacted PVC fnsulation

Moved J-3 receptacle to a position more
accessible for use and inspection

-19o
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Reduced the tunber of solder cerminala
from 26 to 12

Changed the terminal hoard harness to
allow {t to he bullt and inspccted outside

of the box
(¢) Low-Torgye Coppector ot Altimeter Hinge Jeint

(3ee Figure 13)

Eiiminated this connector and itg 32
solder joints

(d) Jeparation Gontacte on Lhe
Stpycture (See Figure 14)
Elimineted these ) prespure contacts and 9
solder connectione by rerouting a cahle
along ths structure
(¢) € 4 he Re t

Changed the terminale to permit better
installation of the safety thorts

(f) 3$hield Terminations (See Pigure 13)

Included the use of cramp-on terruies for
better connection to &ll wiring shieids

The external wiring was tested at design proof levels of flight
vibration and shock. The external wiring configuration included altimeter
wiring, retrosupport wiring, lowei. clamp contact fingers, rvetrowiring,

#nd dummy power and seQuencing ascembly. The vibration configuration
consisted of the bsse plate, altimater assembly, retrosupport aassembly,
empty retromotor case snd dumny power and sequencing assembly. (8ee
Figure 11,)

The electrical circuits were measured prior to, during and after
exposure to environmenta. The lunar capsule electricel circuits were checked
for normal resistance values sssentislly in sccordence with Aeronutronic
Specification LC(d)-147., There were no changes observed in resistance
readings during or after the vibration test excapt as described below.
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After the lower claaxp was in plece and the fibergless cover was
being ettuched, an open circuit was observed in the "Leg F" boltcutter
circuit. Evidence indicated that pressure exerted by the shield had lifted
the clamp sufficiently tc cause an open circult. No open circuit was
abserved after rthe shield was removcd and sdjustments were made. Results
ef the nost-vibration electrical ch..k are shown on Table 2.

TABLE 2

ALTIMETER SUPPORT STRUCTURE WIRING
POST-VIBRATION CHECK

Test Plug Pin Plug Bin Resistance

1 3 A k1 c 7.08

2 3 A 3 E 3.e2

3 3 B 3 D 0.20

4 3 A 607 7 3.7

5 3 B 607 6 0.37

6 3 B 2 C 0.20

7 3 G 2 F 0.22

8 3 G 2 D 0.19

9 2 D Ground 0.014
10 2 B 607 8 0.35

11 < z 1 2 0.27

12 2 J 1 1 0.27
12 2 K B5 (BL) 0.16

14 2 G B5 (RD) 0.16
15 2 A Bé (BK) 0.23

b 2 H B6 (RD) 0.23

17 1 B 1 A *1 <1GOK
18 1 c 60?7 3 0.27

19 ! F 607 4 0.27

*Altimeter extension awitch down

During all levels of vibration continuity of altimeter bole-
cutter and los tv clamp boltcutter contact fingers and the altimeter fuzing
relay was conl.nuously checked by instrumentation. There vas no evidence
of an opesn civcuiz.

-2
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{3) Gamma Ray Interference from Altimeter

It wvas determined that the gamma ray interference wvas caused
by 2 minute particle of Cobalt 60 in the transwmitter-receiver (T-R) tube
in the altimeter.

The interference probiem was approached in the following ways:

(a) 1Install lead shielding arcund the tube.
(b) Replace the T-R tube witlhh one emitting alpha
instead of gamms rays.

Lead shielding was installed in an sltimeter asseziuly and tesred
at JPL Radistion Lab. The reduction in gasma radiation was insignificant,
so further investigation of this method was dropped.

The second method was aiso tested at the JPL Radiation Ladb. Yo
aeasurable radiation was ~mitted from the new type T-R tube. There is
apparently no degradation in performance of the sltimeter due to this
change in T-R tube. This change is being incorporated in the flight alti-
meters for Ranger 5.

Acceptance tests will start in August 1962.

(4) Systems Test Support at JPL for Ranger 5

Systes Tests conducted at JPL for Ranger 5 during the re-
porting period are as follows:

(a) Initial power turn-on subsystems and specisl tests
(b) Systems test and evaluaticn test

(c) Space simulator test

(d) Match mate and RF coupler tests

(¢) Dummy run on limited compatibility test

(£) Live squidb test

In gensral, the tests proved that the electricsl interface
between the lunar capsule and the Ranger 5 spacecraft is correct. All
spacecraft commands vhich involved the lunar capsule operated pyrotechnic
devices as required. Variations in altimeter AL~ voltage supplied to
the spacecrafc data encodar during tests wvere observad to vary the fre-
quency of tha. spacecraft telemetry channel sssigned to monitor spece-
sraft, vidicon, and lunar capsule allimeter opsration.

B
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A fuzing signel provided through cperation of the alcimeter in a
des2p space environment operated squib simulators and this event was moni-
tored by spacecraft GSE. The signal to cause fuzing was provided in a
manner similar to actual operation.

During the live squib test, actual boltcutters and igniters were
used. Spacecraft iritiated ccomands operated aitimeter-deploy boltcutters.
At fuzing lower clamp boltcutters were fired, and gperarion cf the pover
and sequencing asge~bly was initiated. Spin motor squid, retromotor squibs,
ané upper climp boitcutters were fired by the P&SA.

3. STATUS OF RANGER 5 FLIGHT HARUWARE

a. Survival 3phere

(1) Upper and Lower Structures: Three se.s on hand; one additional
set schedileu for delivery September 1, 19€2.

(2) Insulatior Shelis: Four sets on hand

(3) Fiotation Shells: Four sets on hand

-

(&) Capsule Insulation: Three fabricated: one additional
unit to be completed October 1, 1962.

(5) Caging Device: Four assemblies on hand

{6) Penetrators: Six asseablies are on haud; gix sdditional
assemblies are io de completed ty October 1, 1962.

(7) Transmitter: Transwitters 110 and 111 have been fadri-
cated and tuned. iio difficulty was experienced with
tune-up or adjustment of wodulation index. Some problems
with gold-epoxy boads have been noted in tracszitter 1il.
Bonding on this unit has been texporarily halted awaiting
resuits of specisl bonding tests.

Fsbrication of transsitters 1.2 and 113 Las begun;
however. fuorihes isdrication of these units is swalting
ponding test results.
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{8) Sequence Timer: Two uni{ts have been fabricated and
acceptance tested, Fabrication of a third unit is
tc begin immediately.

{93 Starzer Timer: Three units have been fabricated and
acceptance tested.

(103 Seigmometer Amplifier: Two assemblies have been fabri-
cated and acceptance tested. A third assembly has
been fabricated and is awaiting acceptance testing.

(113} Squib Switch Assembly: 7Two urits have been fabricated
.ind acceptance testeé. A third unit is currently
seing acceptance fested.

(12) Seismometers: One has been assesbied and placed in
tle structure. Second unit has been assewbled and
is in rework.

(i3) Swiich Assembly: One assembly has been fabricated and
tested. Two asgcmbifes are currently being fabricated.

f14) Antenna: 7Ywo units fabricated and tested. i third
unit {2 in process.

€15) Spher2 17: All electronics except transmitter have
been instal:ed in upper structure. Interconnection
wiring is in process.

{15} Sphere 13: All subassemblies have been fitted into
structure. Interconnection wiring of these assemblies
i3 to begin immediately.

b. ancillary Equipment

Tre status of major mechanical components other than the payload
and inner shells {s 3s follows:

t1) Ispact Limiters: 1Twc hemispheres sre sschined and ready
for paylosd installatfon; three additional units sre in
wmachining process.

(2) Small Ordnance: All required f{:ems sve on hand and
qualified.
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(3)

4

12)

i3

(14

116)

impac: Limiter Covers: Focur sefs are on hand,

Liriter Mounting Flanges: Ail required upper &nd
lower flanges are on hand.

Retromotors: Two motors, S/N 200 and S/N 208, sre
at AMR.

Spin Motors: Two moiors, S/N 307 and S/N 318, are
on hand.

¥otor Support Structure Agsembly: Two complete
asgemblies are on hand.

Spin Restraianc: Two units on hand.

Lower Marmon Clamp Assembly: :-ur clsmps on hand,
minor wiring modificacion due fur completion August 20,
1962.

Lower Clamp Fairing: All flig.t requirements are on
hand.

LUpper Marmon Clamp Assembly: All tlight requirements
are on randg.

Vibration Dampers: All f£l{ght requirements are on hand.

Trervx! Radistion Shieid: Flight shield 1is complete.
apare shield needs slight modificatior and will be
complete by August 15, 1962,

hlt.meter Assembly: Both units are modified with new
1-P tubes. They sre in tlight acceptsance test process.
Due for completion on September 15, 1962.

Altimeter Support Structure: All parts sre asvailabdle
from latest modification. Assembly will be complete by
August 15, 1962,

Capsuie Batteries: Twc iftems have been received and
kave passed acceptance test. Two edditional units are
to be delivared in Augusc.-
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(17 Altimeter Batteries, Sets: Four new-design ESB
batteries have been received and ~re being design
proof rested, Five flight batteries will be
delfvered in Septemberx.

(18) Aitimeter Battery Bux: Required parts are in assembly
and will be complety by August 24, 1962.

(197 1Inertial Switch 5-g: All flight requirements sre on
hand,

120) Powet and Sequencing Assembly: All components sre on
hand and housings have been fabriceted. Assembly of
the unit {s to begin approximately August 15, 1952.

(21) External Wiring Herness: One hazness is complete;
two additional units sre in process.

4. LOG OF NONCONFORMING MATERIAL REPORTS AND ASSEMBLY SQUAWKS

On the following pages are the Asaembly Squawk Sheets
and the Nonconforming Msterisl Reports (¥MR's) that i:sve been compiled
during this reporting period.

Fabrication and testing effort is iacluded and covers both
components and buildup of the Ranger 5 flight capsules. Supplemental
informetion regarding the NMR's 1is included in previous minutés of
Management Keview Beard Msetings and is only summerized in this report,
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ASSEMBLY SQUAWY. SHEETS

DRAWING NO, SERIAL NO, DATE WORKMANSHIP DESIGN OK AS-]8 REWCRK NMR

B835666C Fp-8 65-26-62 4 2 2 3 !
80003138 - £-26-62 2 - - 2 -
AGS£5)IF FP-8 b-26-62 1 3 3 l ~
BOY664LE FP-8 6-27-62 1% - i 4 »
B0OS66SF FP-8 6-27-62 1 - 4 7 -
801 171HC DPT-6 6-27-62 2 - - e -
BO5666H FP-8 6-27-62 {7 3 13 b 2
805663¢G Fp-8 6-28-62 I§) 4 17 2 1
8060898 FP-9 7-3-62 7 1 ) 2 -
8060898 FP-11 7-5-62 2 Y 2 0 0
B06084NC FP-10 7-%-62 1 - 1 - .
BO60B98 FP-10 7-5-62 2 1 k| . “
8011734 OFT-6 71-6-62 2 - 13 i .
BOAOBIR FP-10 1+6-62 4 b] 4 - 2
5060898 FP-11 7-6-62 2 2 2 . i
3060898 FP-12 7<3=02 3 2 2 1 2
806084NC FP-11 7-9-862 10 - 2 8 -
806084 NC FP-11 7-9-62 3 - - 3 o
806070A 1299 7-9-62 2 - - 2 -
85060898 FP-9 7-10-62 7 - 2 $ -
808944NC Fr-1¢ 7-10-62 2 - - 2 «
806084NC FP-9 7T-11-62 2 - - - 2
306084 MC FpP-12 7-12-62 3 - 3 - .
806084NC FP-13 7-12-62 2 - 2 - .
806084NC FP-12 7-12-62 ] - ) i -
8060853 FP-11 7-13-62 6 2 p) 3 -
8060846NC FP-13 7~13=62 b - 4 2 -
«32.
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DRAKING NO,

HOh OBANC
BOH6084LNC
K607 OA
H06070A
HOBOIONL:
H05944N
BI:5964NC
HOS944NC
#03HK2- SOINC
505682~ 503NC
K05944LNC
K0KOFONC
S0OF ORANC
BN6ORIP
BO99%4L N,
805964 N,
BOS116NC
KO6090K.,
B,0024C
HO$649G
BO81L4
50%264A
H06496NC
BOGLIBNG
5053484
806090ONC
801171NC
8056194
8064694NC

SERIAL MO,
FP-11

FP-12
FFP-2
Fp-3
110
FP-10
FP-9
¥p-8
None
None
FF-10
116
FP~11
FP-10
FP-£
FP-9
FP-11
113
09
FP-8
fP-11
None
FP-3
FP-9
FP-1%
110
None
11
FP-8

DATE  WOKXMANSKIP DESICN CK AS-18 A:
7-14-62 { . .
7-16-62 1 2 3
7-16-82 i 1 !
7-15-62 2 | i
7-16-62 0 1 14
7416-62 ! ! 1
1-16-62 0 i !
7-16-62 0 1 i
1-17-62 ! 1 2
7-17-62 p ! 2
7-17-67 2 o 2
1417462 9 0 i
7-18-62 b 0 i
- 1862 ! 0 1
7-18-62 8 4 é
7-18-62 4 0 4
7-19-62 9 ] 0
7-21-62 2 0 !
7-21-62 3 0 0
; 23-62 12 ! i2
7-23-62 5 6 s
7-26+62 1 0 )
7-24-62 10 o 8
7-25-62 9 4 8
7-25-62 3 0 4
7-26-62 26 0 13
7-26-62 ! 1 2
7-26+62 2 0 2
7-27-82 2 0 1
«33-
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DRAWING NO,  SERIAL NO,  DATE

BOLL7INC None 1-27-02

AO60B4LNC FP-11 1-27-62

BOHLIONG FP-10 i-28-61

RO6L96NC FP-10 7-28-42
TOTAL

PERCENT OF TOTAL

WORKMANSHIP DESIGN OK AS-18 REWORK MNMR
b 0 1 l f]

2 0 0 V] 3

! i ot 4 ¢

! i i} 4 &

27 a0 2 t1a 21

B2 14 69 34 ]

5
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